Orthograde transport and release of insulin-like growth factor I from the inferior olive to the cerebellum.
Insulin-like growth factor I (IGF-I) and its receptor are expressed in functionally related areas of the rat brain such as the inferior olive and the cerebellar cortex. A marked decrease of IGF-I levels in cerebellum is found when inferior olive neurons are lesioned. In addition, Purkinje cells in the cerebellar cortex depend on this growth factor to survive and differentiate in vitro. Thus, we consider it possible that IGF-I forms part of a putative trophic circuitry encompassing the inferior olive and the cerebellar cortex and possibly other functionally connected areas. To test this hypothesis we have studied whether IGF-I may be taken up, transported, and released from the inferior olive to the cerebellum. We have found that 125I-IGF-I is taken up by inferior olive neurons in a receptor-mediated process and orthogradely transported to the cerebellum. Thus, radioactivity found in the cerebellar lobe contralateral to the injection site in the inferior olive was immunoprecipitated by an anti-IGF-I antibody, co-eluted with 125I-IGF-I in an HPLC column, and co-migrated with 125I-IGF-I in an SDS-urea polyacrylamide gel electrophoresis. Time-course studies indicated that orthograde axonal transport is relatively rapid since 30 min after the injection, radiolabeled IGF-I was already detected in the contralateral cerebellum. Furthermore, transport of IGF-I from the inferior olive is specific since when 125I-neurotensin was injected in the inferior olive or when 125I-IGF-I was injected in the pontine nucleus, no radioactivity was found in the contralateral cerebellum.(ABSTRACT TRUNCATED AT 250 WORDS)